03/12/2010 FRI 9:34 FAX 949 282 1002 FARJAMI & FAR J AM I LLP USPTO 



Application Serial No.: 10/799,503 
Attorney Docket No.: 01601 13 



List of Claims: 



1. (currently amended) A method of improving synthesized speech quality in a speech 
coding system including an encoder and a decoder oporablo in narrowband frequencies and 
wideband frequenci e s , said method comprising: 

obtaining an input speech signal by said encoder; 

coding said input speech signal by said encoder using a Code Excited Linear Prediction 
(CELP) coder to generate CELP coding parameters for synthesis of said input speech signal; 

generating a plurality CELP speech frames by said encoder, each of said plurality CELP 
speech frames including said CELP coding parameters; 

transmitting said CELP coding param eters a ;; pert-e£eaoh o f sa id-ptwatity 

\7 t v. "i. » t. " r 1 1 j u crcn i i \ u rrr^Tr^ 

when said encoder is operating in said wideband frequencie s 

ela^sHyi-H^-eaelvoi^ai «V^-*H^i4y^J^ 
eaeh-ef-said-pl- urulity of classes of said input sp ee ch signal represents a different-4egr-e€K>f 
periodicity of said input c peee h - Bignnl, and wherein said plurality of classes of said input speech 
fH^aj-H^el-ud e a b ackgr oun d noise class, an u «veieed--ete6s r a4ii^V€Heed- elasSj a s econd-vei-eed 
etesS j wherein s aid first voiood class has a lower dogroo of poriod i city than said second voice d 
clas s ; 

creating a plurality of voicing indexes by said encoder, wherein each of said plurality of 
voicing indexes relates to a characteristic of said input speech signal s pecifically designates one 
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of said plurality of classes of said input speech signal ; and 

transmitting each of said plurality of voicing indexes as part of each of said plurality of 
CELP speech frames and in addition to said CELP coding parameters including line spectral 
frequencies, pitch, fixed codebook gain, adaptive codebook uatn and fixed codebook parameters? 
by said e ncoder to said decoder for - spccifically d e signating one of a plurality of classes 
corresponding to each of said plurality of CELP opoooh frames, whereby e nhancing s aid 
synthesis of said -inp ut speech signal by said d e coder . 

2. (cancelled) 

3. (previously presented) The method of claim 1 , wherein at least one of said plurality of 
voicing indexes provides information from said encoder to said decoder for controlling an 
adaptive highpass filter by said decoder. 

4. (previously presented) The method of claim 1, wherein at least one of said plurality of 
voicing indexes provides information from said encoder to said decoder for controlling an 
adaptive perceptual weighting filter by said decoder. 

5. (previously presented) The method of claim 1 , wherein at least one of said plurality of 
voicing indexes provides information from said encoder to said decoder for controlling an 
adaptive Sine window by said decoder. 
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6. (previously presented) The method of claim 1, wherein said at least one of said 
plurality of voicing indexes provides information from said encoder to said decoder for 
controlling a spectrum tilt of said input speech signal by short-term enhancement of a fixed- 
codebook by said decoder. 

7. (previously presented) The method of claim 1 , wherein at least one of said plurality of 
voicing indexes provides information from said encoder to said decoder for controlling a 
perceptual weighting filter by said decoder. 

8. (previously presented) The method of claim 1, wherein at least one of said plurality of 
voicing indexes provides information from said encoder to said decoder for controlling a linear 
prediction coder by said decoder. 

9. (previously presented) The method of claim 1 , wherein at least one of said plurality of 
voicing indexes provides information from said encoder to said decoder for controlling a pitch 
enhancement fixed -codebook by said decoder. 

1 0. (previously presented) The method of claim i , wherein at least one of said plurality of 
voicing indexes provides information from said encoder to said decoder for by controlling a post 
pitch enhancement by said decoder. 
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1 1 . (previously presented) The method of claim 1 , wherein at least one of said plurality of 
voicing indexes is for use by said decoder to select at least one sub-codebook from a plurality of 
sub-codebooks. 

12. (currently amended) A method of improving synthesized speech quality in a speech 
coding system including an encoder and a decoder oporablo in narrowband fr equ e nci es and 
wideband froquencies > said method comprising: 

receiving a plurality of Code Excited Linear Prediction (CELP) speech frames by said 
decoder from said encoder; 

obtaining a plurality of CELP coding parameters by decoding each of said plurality of 
CELP speech frames by said decoder; 

/\r\nr ! «• /\ irt « j^ifiii. rj , t n <'*M1 /"t tT l lTO T f, ' O *1 lift Tl*r > f T 1 If-MT f * 1 * 

said-inp ut speee h s ig na -Mrvst-Rg-saK} 



V\ 1 1 VTl l vTCTiVJ CI VJ v./ vrVTl I » i *-'y7 vri 1.1 v 1 1 1 ^ 11 I I Vi »» mv,ivuuT 

obtaining a plurality of voicing indexes? in addition to said plurality of CELP coding 
parameters including line spectral frequencies, pitch, fixed codebook uain. adaptive codcbook 
gain and fixed codebook parameters , by decoding each of said plurality of CELP speech frames 
by said decoder for obta i ning cl assificat ion-desig nation of said input s pe ee h signal by im 4 
eneederj wherein each of said plurality of voicing indexes relates to a characteristic of said input 
speech signal specifically -designat^s-o ne of a plurality of classes of said input sp e e ch sign al , 

xi * v^w i en 1 vi «.i \.ixjr 
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of periodicity of said input speech -signal, ond wherein said plurality of classes of said in put 
speech signal include a background noise class, an unvoiced class, a first voiced clas s , a s ec o n d 
voiced class, wherein said first voiced cl a ss h as a lower degree of periodicity than said second 
veieed- class; and 

generating said synthesized version of said input speech signal using said plurality of 
CELP coding parameters and said plurality of voicing indexes by said decoder. 

13. (cancelled) 

14. (previously presented) The method of claim 12, wherein at least one of said plurality 
of voicing indexes provides information from said encoder to said decoder for controlling an 
adaptive highpass filter by said decoder. 

1 5. (previously presented) The method of claim 12. wherein at least one of said plurality 
of voicing indexes provides information from said encoder to said decoder for controlling an 
adaptive perceptual weighting filter by said decoder. 

16. (previously presented) The method of claim 12, wherein at least one of said plurality 
of voicing indexes provides information from said encoder to said decoder for controlling an 
adaptive Sine window for pitch contribution by vSaid decoder. 
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1 7. (previously presented) The method of claim 1 2, wherein at least one of said plurality 
of voicing indexes provides information from said encoder to said decoder for controlling a 
spectrum tilt of said input speech signal by short-term enhancement of a fixed-codebook by said 
decoder. 



18. (previously presented) The method of claim 12, wherein at least one of said plurality 
of voicing indexes provides information from said encoder to said decoder for controlling a 
linear prediction coder filter by said decoder. 

19. (previously presented) The method of claim 1 2, wherein at least one of said plurality 
of voicing indexes provides information from said encoder to said decoder for controlling a pilch 
enhancement fixed-codebook by said decoder. 



20. (previously presented) The method of claim 12, wherein at least one of said plurality 
of voicing indexes provides information from said encoder to said decoder for controlling a post 
pitch enhancement by said decoder. 

21 . (previously presented) The method of claim 1 2. wherein said decoder uses at least of 
said plurality of said voicing indexes selects at least one sub-codebook from a plurality of sub- 
codebooks. 



22. (currently amended) An encoder oparablo in narrowband frequencies and wideband 
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frequencies for improving synthesized speech quality of an input speech signal, said encoder 
comprising: 

a receiver configured to receive said input speech signal by said encoder; 
a transmitter; 

a Code Excited Linear Prediction (CELP) coder configured to: 

generate CELP coding parameters for synthesis of said input speech 

signal, 

when suid encoder is oporating in said wideband frequencies: 

generate a plurality CELP speech frames, each of said plurality 

CELP speech frames including said CELP coding parameters, 

c l assi f y each of said plurality CELP s peee^franres-into a plurality 

^i^^al^presente-a different degree of pcm>dje&yK*£fHH44t^ 

signal, and wlK M^if^a-id-pkH^ of sa i d input sp e ech sign al 

create a plurality of voicing indexes, wherein each of said plurality 
of voicing indexes relates to a characteristic of said input speech signal 

signal : 
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said transmitter io configured to transmit said CELP coding paramotors as 
p art of each of said plurality of CELP speech frames : 
when said enco d er is operating in said wideband froquoncios: 

said transmitter is configured to transmit each of said plurality of voicing 
indexes as part of each of said plurality of CELP speech flames and in addition to 
said CELP coding parameters including line spectral frequencies, pitch, fixed 
codebook gain, adaptive codebook gain and fixed codebook parameters , by said 
eneede r to a decoder for specifically designating o ne- of a plurality of classes 
corresponding to each of said plurality of CELP speech f r am es, whereby 

23. (cancelled) 

24. (previously presented) The encoder of claim 22, wherein at least one of said plurality 
of voicing indexes provides information from said encoder to said decoder for controlling an 
adaptive highpass filter by said decoder. 

25. (previously presented) The encoder of claim 22, wherein at least one of said plurality 
of voicing indexes provides information from said encoder to said decoder for controlling an 
adaptive perceptual weighting filter by said decoder. 

26. (previously presented) The encoder of claim 22, wherein at least one of said plurality 
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of voicing indexes provides information from said encoder to said decoder for controlling an 
adaptive Sine window by said decoder. 

27. (previously presented) The encoder of claim 22, wherein at least one of said plurality 
of voicing indexes is for use by said decoder to selects at least one sub-codebook from a plurality 
of sub-codebooks. 



28. (currently amended) A decoder operable in narrowband frequencies and wid eband 
frequencies for improving synthesized speech quality of an input speech signal, said method 
comprising: 

a receiver configured to receive a plurality of Code Excited Linear Prediction (CELP) 
speech frames from an encoder based on said input speech signal, 
wherein said decoder is configured to: 

obtain a plurality of CELP coding parameters by decoding each of said 
plurality of CELP speech frames, 

when sa id d e c- odor is operating in said narrowband fre que n cies* 

parameter s; 

obtain a plurality of voicing indexes, in addition to said plurality of CELP 
coding parameters including line spectral frequencies, pitch, fixed codebook Rain, 
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adaptive codebook gain and fixed codebook parameters , by decoding each of said 
plurality of CELP speech frames to obtain classification designation of said inp ut 
spee eh signal by said encoder , wherein each of said plurality of voicing indexes 
relates to a characteristic of said input speech signal sp ecifically designates on o of 
a plurality of - classos of said input speech signal, wherein each of said plurality of 
classes of said input speech signal represents a different degree of periodicity of 
said input speech signal , wherein said decoder is configured to generate said 
synthesized version of said input speech signal using said plurality of CELP 
coding parameters and said plurality of voicing indexes v and wherein said plurality 
of cl as s es of- s a id input speech signal include a background noise class, an 
mw o iccd cl as s, a first voiced c lass, a sec on d voice d-ekss^wh eroin said first 
voieed-eto ss has a low e r degree of periodicity th ^fHrak4-seeend voicec4 class. 

29. (cancelled) 

30. (previously presented) The decoder of claim 28, wherein at least one of said plurality 
of voicing indexes provides information from said encoder to said decoder for controlling an 
adaptive highpass filter by said decoder. 

3 1 . (previously presented) The decoder of claim 28, wherein at least one of said plurality 
of voicing indexes provides information from said encoder to said decoder for controlling an 
adaptive perceptual weighting filter by said decoder. 
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32. (previously presented) The decoder of claim 28, wherein at least one of said plurality 
of voicing indexes provides information from said encoder to said decoder for controlling an 
adaptive Sine window for pitch contribution by said decoder. 

33. (previously presented) The decoder of claim 28> wherein said decoder uses at least of 
said plurality of said voicing indexes selects at least one sub-codebook from a plurality of sub- 
codebooks. 

34. (previously presented) The method of claim 1, wherein each of said plurality of 
voicing indexes has a plurality of bits specifically designating said classification of each frame of 
said plurality of CELP speech frames. 

35. (original) The method of claim 34, wherein said plurality of bits are three bits. 

36. (original) The method of claim 34, wherein said classification is indicative of 
periodicity of said input speech signal. 

37. (previously presented) The method of claim 12, wherein each of said plurality of 
voicing indexes has a plurality of bits specifically designating said classification of each frame of 
said plurality of CELP speech frames. 
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38. (previously presented) The method of claim 37, wherein said plurality of bits are three 

bits. 

39. (previously presented) The method of claim 37, wherein said classification is 
indicative of periodicity of said input speech signal. 

40. (previously presented) The encoder of claim 22, wherein each of said plurality of 
voicing indexes has a plurality of bits specifically designating said classification of each frame of 
said plurality of CELP speech frames. 

41. (previously presented) The encoder of claim 40, wherein said plurality of bits are 
three bits. 

42. (previously presented) The encoder of claim 40, wherein said classification is 
indicative of a noisy speech signal. 

43. (previously presented) The decoder of claim 28. wherein each of said plurality of 
voicing indexes has a plurality of bits specifically designating said classification of each frame of 
said plurality of CELP speech frames. 

44. (previously presented) The decoder of claim 40, wherein said classification is 
indicative of a periodic index. 
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45. (previously presented) The decoder of claim 40, wherein said periodic index ranges 
from a low periodic index to a high periodic index. 

46. (previously presented) The method of claim 1, wherein said plurality of voicing 
indexes are used in place of pitch gain for post pitch enhancement. 

47. (previously presented) The method of claim 5, wherein said plurality of voicing 
indexes are used to control a modification to a low pass filter for said Sine window. 

48. (previously presented) The method of claim I, wherein each of said plurality of 
voicing indexes is derived from a normalized pitch correlation parameter Rp, where - 1 .0 < Rp < 
1.0. 

49. (previously presented) The method of claim 12, wherein each of said plurality of 
voicing indexes is derived from a normalized pitch correlation parameter Rp, where - 1 .0 < Rp < 
1.0. 

50. (new) The method of claim 1 . wherein at least one of said plurality of voicing indexes 
provides information from said encoder to said decoder for a bi-directional pitch enhancement. 
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